Bystander effect in glioblastoma cells with a predominant cytoplasmic localization of connexin43.
Herpes simplex virus thymidine kinase (TK) gene transfer followed by ganciclovir (GCV) administration is an approach investigated for glioblastoma treatment. The bystander effect (BE) enhances the cytotoxic effect of this strategy by allowing the diffusion of phosphorylated GCV from TK-expressing cells toward neighboring TK negative cells. This transfer of toxic metabolites is mainly mediated via gap junctions that are composed of connexins. Downregulation and/or cytoplasmic localization of connexins are common in tumors, and should be detrimental to the success of the TK/GCV strategy. In this study, we investigated the level of expression, the localization and the functionality of connexin43 (Cx43) in three glioblastoma cell lines. We showed that Cx43 was predominantly located in lysosomes and late endosomes, with only few gap junctions present at the cell surface. Surprisingly, the gap-junctional intercellular communication (GJIC) and the BE capacity were preserved, and in two of the cell lines analyzed, it was at least twice as high as compared to a control HeLa transfectant that expresses high levels of Cx43 at the cell membrane. Experiments performed in the presence of alpha-glycyrrhetinic acid or small interfering RNA confirmed that Cx43 was responsible for the GJIC and the BE. Our results indicate for the first time that the very limited numbers of gap junctions present in glioblastoma cells are highly functional. We thus conclude that the TK/GCV strategy is still a valuable therapeutic option to be developed for the treatment of glioblastoma patients.